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EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .31 2. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

Authorization for this examiner's amendment was given in a telephone interview 
with John James McGlew on July 25, 201 1 . The application has been amended as 
follows: 

In lines 3-4, 4, 6,9,12 and 1 3, claim 8 reads as follows "the motor". This should 
be changed to --the pump motor-. 

In lines 4, 5, 7-8, 10, 17 and 19, claim 8 reads as follows "the pump". This 
should be changed to --the pump assembly--. 

In line 10 of claim 8, "hydraulic variable" should be changed to --changing 
hydraulic variable-. 

Line 24 of claim 8 reads as follows, "beyond a certain measure". This should be 
changed to -beyond a threshold-. 

Line 25 of claim 8 should end with -equations:-. 

Lines 26-41 are blurry. Theses lines should be changed to ~ 
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Line 43 of claim 8 reads as follows, "is the motor current in direction d". This 
should be changed to --is a motor current in a direction d~. 
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Line 44 of claim 8 reads as follows, "the motor current in direction q". This 
should be changed to --is a motor current in a direction q~. 

Line 45 of claim 8 reads as follows, "the magnetic". This should be changed to - 
is a magnetic--. 

Line 45 of claim 8 reads as follows, "the rotor". This should be changed to ~a 
rotor of the pump motor--. 

Line 46 of claim 8 reads as follows, "the magnetic". This should be changed to - 
is a magnetic--. 

Line 46 of claim 8 reads as follows, "the rotor". This should be changed to --a 
rotor of the pump motor--. 

Line 47 of claim 8 reads as follows, "the motor". This should be changed to -is a 
pump motor--. 

Line 48 of claim 8 reads as follows, "the supply". This should be changed to -is 
a supply--. 

In lines 48, claim 8 reads as follows "the motor". This should be changed to --the 
pump motor-. 

Line 49 of claim 8 reads as follows, "the supply". This should be changed to -is 
a supply--. 

In lines 49, claim 8 reads as follows "the motor". This should be changed to --the 
pump motor--. 

In lines 50, claim 8 reads as follows "the angular". This should be changed to -is 
an angular--. 
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In lines 50, claim 8 reads as follows "and impeller or". This should be changed to 
-- and an impeller or--. 

In lines 52 and 53, claim 8 reads as follows "the equivalent". This should be 
changed to -is an equivalent--. 

In lines 52, claim 8 reads as follows "the stator". This should be changed to ~a 
stator-. 

In lines 52, claim 8 reads as follows "a asynchronous". This should be changed 
to -an asynchronous--. 

In lines 53, claim 8 reads as follows "the rotor". This should be changed to ~a 

rotor-. 

In lines 54, claim 8 reads as follows "the stator". This should be changed to -the 
stator winding--. 

In lines 54-56, claim 8 reads as follows "the inductive". This should be changed 
to -is an inductive-. 

In line 57, claim 8 reads as follows "the pole". This should be changed to -is a 

pole-. 

In lines 58 and 59, claim 8 reads as follows "the phase". This should be changed 
to -is a phase-. 

Between lines 58 and 59, add ~I R is the current of the rotor-. 

In line 60, claim 8 reads as follows "the frequency of the supply". This should be 
changed to -is a frequency of a supply-. 
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In lines 61 , claim 8 reads as follows "the stator". This should be changed to --is a 
stator-. 

In lines 62, claim 8 reads as follows "the rotor". This should be changed to -is a 

rotor--. 

In lines 63 and 64, claim 8 reads as follows "the equivalent". This should be 
changed to -is an equivalent--. 

In line 65, claim 8 reads as follows "the inductive". This should be changed to - 
is an inductive--. 

Between lines 65 and 66, add ~s is a pump motor slip--. 

In line 66, claim 8 reads as follows "the motor". This should be changed to --a 
pump motor--. 

Line 67 reads as follows, "mechanical-hydraulic pump/motor model is formed by 
the equation". This should be changed to -mechanical-hydraulic pump model is formed 
by the equation:--. 

In line 69 of claim 8, "equations" should be changed to -equations:--. 

In line 72, claim 8 reads as follows "in which is/are". This should be changed to - 
-in which-. 

In line 73, claim 8 reads as follows "the temporal derivative of the angular". This 
should be changed to -is a temporal derivative of an angular-. 

In line 74, claim 8 reads as follows "the pump". This should be changed to -is a 
pump assembly-. 
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In line 75, claim 8 reads as follows "the moment". This should be changed to --is 
a moment--. 

In line 75, claim 8 reads as follows "the delivery". This should be changed to ~a 
delivery--. 

In line 77, claim 8 reads as follows "the friction". This should be changed to -is a 
friction--. 

In line 78, claim 8 reads as follows "the delivery flow of the pump,". This should 
be changed to --is a delivery flow of the pump assembly,--. 

In line 79, claim 8 reads as follows "the differential pressure produced by the 
pump,". This should be changed to -is a differential pressure produced by the pump 
assembly,--. 

In line 80, claim 8 reads as follows "a h 2, a h i,". This should be changed to -- a h 2, 
ahi, aho-- 

In line 80, claim 8 reads as follows "the parameters". This should be changed to 
-are parameters-. 

In line 80, claim 8 reads as follows "the relationship". This should be changed to 
~a relationship--. 

In line 81 of claim 8, delete "aho"- 

In line 82, claim 8 reads as follows "a t2 , an,". This should be changed to - a t2 , 
a t i, a t0 ~. 

In line 82, claim 8 reads as follows "the parameters". This should be changed to 
-are parameters--. 
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In line 82, claim 8 reads as follows "the relation". This should be changed to --a 
relation--. 

In line 83 of claim 8, delete "a t o". 

In line 3, claim 9 reads as follows "a motor". This should be changed to --the 
motor--. 

In line 4, claim 9 reads as follows "the rotational". This should be changed to - 
the rotor and impeller rotational--. 

In line 5 of claim 9, "with the help of the" should be changed to -with the--. 

In line 6, claim 9 reads as follows "between pressure". This should be changed 
to -between a pressure--. 

In lines 6-7 of clam 9, "on the one hand" should be deleted. 

In line 7 of clam 9, "on the other hand" should be deleted. 

In lines 7-9, claim 9 reads as follows "whereupon preferably one checks with 
equation (15) as to whether the variables computed with the help of the motor model 
agree or not with those variables computed with the help of the pump model". This 
should be changed to --wherein equation (15) determines if the variables computed 
using the electrical motor model agree or not with those variables computed using the 
mathematical mechanical-hydraulic pump model--. 

Lines 2-3 of claim 1 1 read as follows, "variables, two hydraulic variables are 
determined by way of measurement". This should be changed to -variables and the 
changing hydraulic variable, another hydraulic variable is determined such that two 
hydraulic variables are determined by way of measurement-. 
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In lines 4-5 of claim 11,", wherein the type of fault is determined by way of the 
combinations of fault variables and by way of predefined boundary value combinations" 
should be deleted. 

In line 2, claim 12 reads as follows "the pump". This should be changed to --the 
pump assembly--. 

Lines 3-4 of claim 12 read as follows, "variables, two hydraulic variables are 
determined by way of measurement". This should be changed to -variables and the 
changing hydraulic variable, another hydraulic variable is determined such that two 
hydraulic variables are determined by way of measurement-. 

In line 5, claim 12 reads as follows "a surface, wherein one determines". This 
should be changed to -a surface to define a plurality of surfaces, wherein it is 
determined-. 

In lines 7-8 of claim 12, delete ", and byway of predefined boundary conditions". 

In lines 2-3 of claim 1 4, "in order by way of the measured results which then set 
in," should be deleted. 

In line 3 of claim 14, "specify" should be changed to -determine-. 

In lines 3-4, 4, 6, 9, 12 and 13, claim 16 reads as follows "the motor". This 
should be changed to -the pump motor-. 

In lines 4, 5, 7-8, 10, 17, 19, 26, 33, 34 and 38, claim 16 reads as follows "the 
pump". This should be changed to -the pump assembly-. 

In line 25 of claim 16, "pump/motor" should be changed to -pump-. 
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In line 26 of claim 16, "the hydraulic system" should be changed to --a hydraulic 
system--. 

Line 27 of claim 16, "equation" should be changed to -equation:--. 
In line 29, claim 16 reads as follows "in which is/are". This should be changed to 
-in which:--. 

In lines 30-32, claim 16 reads as follows "the constant". This should be changed 
to -is a constant--. 

In lines 30-32, claim 16 reads as follows "describes the". This should be 
changed to -describes a-. 

In lines 30, claim 16 reads as follows "in the pipe". This should be changed to ~ 
in a pipe--. 

In lines 31 , claim 1 6 reads as follows "in the valve". This should be changed to -- 
in a valve of the pipe system-. 

In line 33, claim 16 reads as follows "the delivery". This should be changed to - 
is a delivery-. 

In line 34, claim 16 reads as follows "the differential". This should be changed to 
-is a differential-. 

In line 35, claim 16 reads as follows "the pressure". This should be changed to - 
is a pressure-. 

In line 35, claim 16 reads as follows "the consumer-side end of the installation". 
This should be changed to -a consumer-side end of an installation-. 
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In line 36, claim 16 reads as follows "the supply". This should be changed to --is 
a supply--. 

In line 37 of claim 16, "Z ou t" should be changed to ~z ou t~. 
In lines 37 and 38, claim 16 reads as follows "the static". This should be 
changed to -is a static--. 

In line 38 of claim 16, "Z in " should be changed to ~z in --. 
In line 39 of claim 16, "p" should be changed to ~p-. 

In line 39, claim 1 6 reads as follows "the density of the delivery". This should be 
changed to -is a density of a delivery --. 

In line 40, claim 16 reads as follows "the gravitational". This should be changed 
to -is a gravitational--. 

Line 3 of claim 17 reads as follows, "+ k e (co". This should be changed to --+ ki 

(co- 
Line 12 of claim 17 reads as follows, "in which represents(s)". This should be 

changed to -in which-. 

In lines 13 and 14, "constants" should be changed to -are constants-. 

In lines 15, 17, 19, 21 and 23 of claim 17 "the computed" should be changed to ~ 

is a computed-. 

Line 24 of claim 17 reads as follows, "quantity". This should be changed to ~ 
quantity, and-. 

Line 25 of claim 17 reads as follows, "fault variables, and". This should be 
changed to -are fault variables.- 
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In lines 26-27 of claim 17, delete "n* -r 4 * surfaces determined by three variables, 
which represent a fault-free operation of the pump." 

In line 4 of claim 25, "the electrical" should be changed to -an electrical--. 

In lines 5, 6, 9 and 10, claim 25 reads as follows "the pump". This should be 
changed to -the pump assembly--. 

In line 6, "the power" should be changed to -the electrical power--. 

In line 17 of claim 25, "a certain measure" should be changed to --a threshold--. 

Line 19 of claim 25 should end with --equations:--. 

Lines 20-35 are blurry. Theses lines should be changed to -- 
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L i ~ = -R s i sq -z p a)L^ rii ^v sq 



(14) 



(13} 



(10) 
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Line 36 of claim 25 reads as follows, "in which". This should be changed to --in 
which:--. 

Line 37 of claim 25 reads as follows, "is the motor current in direction d". This 
should be changed to --is a motor current in a direction d~. 

Line 38 of claim 25 reads as follows, "the motor current in direction q". This 
should be changed to --is the motor current in a direction q--. 

Line 39 of claim 25 reads as follows, "the magnetic". This should be changed to - 
-is a magnetic--. 

Line 39 of claim 25 reads as follows, "the rotor". This should be changed to ~a 
rotor of the pump motor--. 

Line 40 of claim 25 reads as follows, "the rotor". This should be changed to -the 
rotor of the pump motor--. 

Line 40 of claim 25 reads as follows, "the magnetic". This should be changed to - 
-is a magnetic--. 

Line 41 of claim 25 reads as follows, "the motor". This should be changed to -is 
a pump motor--. 
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Lines 42 and 43 of claim 25 reads as follows, "the supply". This should be 
changed to --is a supply--. 

In lines 44, claim 25 reads as follows "the angular". This should be changed to - 
is an angular--. 

In lines 44, claim 25 reads as follows "and impeller or". This should be changed 
to - and an impeller or--. 

In lines 46 and 47, claim 25 reads as follows "the equivalent". This should be 
changed to -is an equivalent--. 

In lines 46, claim 25 reads as follows "the stator". This should be changed to --a 
stator-. 

In lines 46, claim 25 reads as follows "a asynchronous". This should be changed 
to -an asynchronous-. 

In lines 47, claim 25 reads as follows "the rotor winding". This should be 
changed to -a rotor winding-. 

In lines 48-50, claim 25 reads as follows "the inductive". This should be changed 
to -is an inductive-. 

In line 51 , claim 25 reads as follows "the pole". This should be changed to -is a 

pole-. 

In lines 52 and 53, claim 25 reads as follows "the phase". This should be 
changed to -is a phase-. 

In line 54, claim 25 reads as follows "the frequency of the supply". This should 
be changed to -is a frequency of a supply-. 
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In lines 55, claim 25 reads as follows "the stator". This should be changed to --is 
a stator--. 

In lines 56, claim 25 reads as follows "the rotor". This should be changed to --is 
a rotor--. 

In lines 57 and 58, claim 25 reads as follows "the equivalent". This should be 
changed to -is an equivalent--. 

In line 59, claim 25 reads as follows "the inductive". This should be changed to - 
is an inductive--. 

In line 66, claim 25 reads as follows "in which is/are". This should be changed to 
-in which:--. 

In line 67, claim 25 reads as follows "the temporal derivative of the angular". This 
should be changed to -is a temporal derivative of an angular-. 

In line 68, claim 25 reads as follows "the pump". This should be changed to -is a 
pump assembly-. 

In line 69, claim 25 reads as follows "the moment". This should be changed to - 
is a moment-. 

In line 69, claim 25 reads as follows "the delivery". This should be changed to -a 
delivery-. 

In line 71 , claim 25 reads as follows "the friction". This should be changed to -is 
a friction-. 

In line 72, claim 25 reads as follows "the delivery flow of the pump,". This should 
be changed to -is a delivery flow of the pump assembly,-. 
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In line 73, claim 25 reads as follows "the differential pressure produced by the 
pump,". This should be changed to --is a differential pressure produced by the pump 
assembly,--. 

In line 74, claim 25 reads as follows "a h 2, a h i,". This should be changed to -- a h2 , 
am, aho-- 

In line 74, claim 25 reads as follows "the parameters". This should be changed 
to -are parameters--. 

In line 74, claim 25 reads as follows "the relationship". This should be changed 
to ~a relationship--. 

In line 75 of claim 25, delete "a h o". 

In line 76, claim 25 reads as follows "at2, a t i,". This should be changed to -- a t2 , 
a t i, a t0 --. 

In line 76, claim 25 reads as follows "the parameters". This should be changed 
to -are parameters-. 

In line 76, claim 25 reads as follows "the relation". This should be changed to -a 
relation-. 

In line 77 of claim 25, delete "a t o". 

Allowable Subject Matter 

Claims 3, 8-14, 16, 17 and 25 are allowed. The following is an examiner's 
statement of reasons for allowance: The prior art does not teach a method for 
determining faults on operation of a pump assembly wherein an electrical motor model 
is formed by the following equations: 
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5 

or 

4 % = -JU, - + v * 

or wherein the hydraulic system is defined by the equation: 
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Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BRYAN LETTMAN whose telephone number is 
(571)270-7860. The examiner can normally be reached on Monday - Thursday 
between 9:00 am and 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Devon Kramer can be reached on (571) 272-71 18. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Devon C Kramer/ 
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/B. U 

Examiner, Art Unit 3746 



Supervisory Patent Examiner, Art 
Unit 3746 



